\ 



INTEL iSBX " BUS 
SPECIFICATION 



Manual Order Number: 142686-001 



Copyright © 1980 Intel Corporation 
Intel Corporation, 3065 Bowers Avenue. Santa Clara, California 95051 



Additional copies of this manual or other Intel literature may be obtained from: 

Literature Department 
Intel Corporation 
3065 Bowers Avenue 
Santa Clara, CA 95051 

Hie iaibrmation in tbis docmnent is sul^ect to change wi&out notice. 

Intel Corporation Biakes no warranty of any kind with regard to this material, including, but 
not limited to, the implied warranties of merchantability and fitness for a particular purpose. 
Intel Corporation assumes no responsibility for any errors that may appear in this document. 
Intel Corporation makes no commitment to update nor to keep current the information 
«MMa@d ill this docommt, 

Intel Corporation assumes no responsibility for the use of any circuitry other than circuitry 
embodied in an Intel product. No other circuit patent licenses are implied. 

Intel software products are copyrighted by and shall remain the property of Intel 
Corporation. Use, duplication or disclosure is subject to restrictions stated in Int^'s software 
license, or as defined in ASPR 7-104.9(aX9). 

No part of this document may be copied or reproduced in any form or by any means without 

The fi^owing are trademarka of Intd Corporati<Hi and may be used only to describe Intel 
pcodneta: 



BXP Intellec Multibiu 

i iSBC MnltimodBle 

KJE iSBX PROMPT 

iCS Library Manager Promware 

Insite MCS KMX 

Intel Megaehas^ UPI 

Intelevision Micromap ^Scope 



and the combination of ICE, iCS, iSBC, iSBX, MCS, or KMX and a numerical suffix. 



■Ut )•;. 



I A195/580/7K DO ) 



wm 



CONTENTS 



SECTION 1 

GENERAL INFORMATION 

Introduction . 



Page 

... 1-1 



SECTION 2 

FUNCTIONAiL DESCRIPTION 

Introduction 2-1 

iSBX Multimodulb System Elements 2-1 

Base Boards 2-1 

iSBX Multimodiule Boards 2-1 

iSBX Bus Interface 2-1 

Control Signal: 2-1 

Command Lines 2-2 

DMA Lines '. 2-2 

Initialize Lines 2-2 

Clock Lines 2-2 

System Control Lines , 2-2 

Address and Cfiip Select Lines 2-2 

Address Lines 2-2 

Chip Select Lines 2-2 

Data Lines 2-2 

Interrupt Lines 2-2 

Option Lines 2-2 



Power Lines 2-3 

iSBX Multimodule Command Operations 2-3 



I/O Read . . 
I/O Write . . 
Direct Memory 



Access 



2-3 
2-4 
2-5 



SECTION 3 

ELECTRICAL SPECIFICATIONS Page 

Introduction 3-1 

General Bus Considierations 3-1 

Power Supply Specifications 3-1 

Environmental 3-1 

Timing 3-1 

DC Specifications ........ ^ . 3-1 

SECTION 4 

MECHANICAL SPECIFICATIONS 

Introduction 4-1 

iSBX Connector 4-1 

iSBX Multimodule Board Height 

Requirement 4-1 

iSBX Multimodule Board Outline 4-2 

iSBX Multimodule Board User I/O 

Connector OutMnels 4-2 

SECTION 5 
DESIGN EXAMPLE 

Introduction 5-1 

Serial I/O Communications 

Channel Interface 5-1 

CPU Interface 5-2 

Interface Buffering 5-3 

Clock Generation Circuitry 5-3 

AC Spe^calicms 5-3 



APPENDIX A 

BOARD HEIGHT MOUNTING 
TECHNIQUES 



i 




TABLES 



Table 

2- L 

3- 1. 
3-2. 



Title 



Page 



Notational Summary 2-1 

Logical and Electrical States 3-1 

iSBX Miiltimodule Board I/O 



Table Tiile Page 

3- 3. ISBX Multimodule Board I/O 

DC Specifications 3-4 

4- 1. iSBX Signal Pin Assigiunents 4-2 

5- 1. iSBX 351 DC Characteristics 5-2 

5-2. AC Specifications 5-3 



iii 




ILLUSTRATIONS 



Figuj 


re Title 


Page 




•»7 )• 




1-1. 


iSBX Multimodule Board Concept 


.... 1-1 


2-1. 


iSBX Multimodule Board Read, 






Full Speed 


. ... 2-3 


2-2. 


iSBX Multimodule Board 








... 2-3 


M. 


iSBX Multimodule Board 






Write, Full Speed 


2-4 


2-4. 


iSBX Multimodule Board 








... 2-4 


2-5. 


iSBX Multimoiile MAMUDtUl^^ 






(iSBX Multimodule to Base 








2-5 


3-1. 


iSBX Multimodule Board 






I/O Write Timing 


... 3-3 


3-2. 


iSBX Multimodule Board i>'i 








.... 3^ 




iSBX Multimodule Board 






I/O DMA Timing 


.... 3-3 



Figure Title Page 

3- 4. iSBX Multimodule Board 

I/O Reset Timing 3-4 

4- 1. iSBX Connector 4-1 

4-2. iSBX Multimodule Board Height 4-1 

4-3A. iSBX Multimodule B@a«d 

Outline OMS #4303064 4-3 

4-3B. iSBX Multimodule Board 

Outline OMS #34303076 4-3 

4-3C. Double Wide iSBX Multimodule Board 

Oatiiae OMS #4303132 4^ 

4-4A. 13/26 Pto Connector 4-4 

4-4B. 25/50 Pin Connector 4-4 

4- 4C. 13/26 and 20/40 Pin Connector 4-5 

5- 1. iSBX Board Block Diagram 5-1 

5-2. READ Timing 54 

5^. WRITE Timing 5-4 

A-1. Component Height Outline A-1 



iv 



!3I 


SECTION 1 
GENERAL INFORMATION 


1.0 INTRODU< 

The iSBX bus is 
board expansion 
iSBX bus is deriv 
bus and, as such, 
into the iSBX bus 
single board com] 
the single board < 
board is a unique 
the ISBX bus. Th« 
iSBX bus connec 
and mates with i 
iSBX Multimodu 

TheiSBXMultim 
designear has had 


^TION puters and expansion boards joined together tin the 

Multibus interface. The iSBX Multimodule boards 
a unique interface facihtating on- bring a new concept to expansion, providing a pro- 
ivith iSBX Multimodule boards. The duct family of smaller modules that can be plugged 

ed directly from the on-board CPU directly onto the single board computer. In short, the 
an iSBX Multimodule board plugged user may now tailor his application directly onboard 

becomes an integral element of the the single board computer at a minimal cost. In addi- 
>uter. The physical interface between tion, the iSBX Multimodule boards offer maximum 
omputer and the iSBX Multimodule performance because they are tightly coupled to the 

connector designed specifically for microprocessor through the iSBX bus. 
i iSBX bus is brought out to a female 

•tor on the single board computer This manual has been prepared for those users who 
ts male equivalent resident on the intend to evaluate or design custom iSBX Multi- 
e board (figure 1-1). module board products that will be compatible with 

Intel base boards. This manual defines the logical, 
electrical, and mechanical aspects of the iSBX 
odule board concept offers a unique Multimodule boards. The iSBX Multimodule board 
to board IpvpI users To date thp snecifications are defined in a similar wav an I/O 
a broad range of single board com- oomponrait would be. 


IS 


ISBX BOARD 

USER coiiWECTon^^^'-^^^^^^^^^^^^'^V;.^^ 

9X BOARD — ^^iv^ 

INTEL SUPPUEd/^ S ^ ^ ! 
CONMECTOR J i 

r'TL^^""^^'^^^^^^^^'^ ^^^^^^^^ .^^^"'^^ 
Figure 1-1. iSBX Multimodule Board Ckmo^t 
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SECTION 2 
FUNCTIONAL DESCRIPTION 



2^ INTRODUCTION 



Section 2 will give the reader an overall understand- 
ing of how the iSBX Multimodule board functions. 
This section describes the basic elements of an iSBX 
Multimodule bo£lrd, defines the iSBX Multimodule 
interface signals and describes the basic oanmani- 
cation operation i. 

In this section, as well as throughout the specifi- 
cation, a clear and consistent notation for signals 
has been used. The I/O Read aORD) signal will be 
used to explain this notation. The terms one, zeam, 
true, and false can be ambiguous, so their use will be 
avoided. In their place, the terms electrical High and 
Low (H and L)jwill be used. A slash following a 
signal name (IQRD/) indicated ^at the idgnal is 
active low as shown: 



lORD/ = lORI 

The signal (lOR 
will be pulled up 
is used to furthe 
specification. 

Table 2 


) = lORD- = Asserted at volts 

D/), driven by a three state driver, 
to Vcc when not asserted. Table 2-1 
r explain the notation used in this 

•1. Notational Summary 


Signal 
Name 


Elect 


rical 


DeflnMon 


Logical 


Stale 


lORD 


1- 
L 




1 True 
False 


Active^ Asserted 


lORD/ 


L 
h 




1 True 
False 


Active ikssortod 







2.1 iSBX MULTIMODULE SYSTEM 
ELEMENTS 

This section will describe the two basic elements in 
an iSBX Multimjodule system; base boards and iSBX 
Multimodule boards (see figure 1-1). 



2.1.1 BASE BpARtPS 

The base board brovides an electrical and medbani- 
cal interface foiT the iSBX Multimodule boards. The 
electrical interface provides the communication link 
between the two elements. The base board is the 
meister of this link, in that it controls the address 
axti command s gnals- The base board also provides 



the mounting for the iSBX Multimodule board. With 
the aid of nylon screws, pacers, nuts, and tiie iSBX 
connector, the iSBX Multimodule board w mounted 

to the base board. 

There are two classes of base boards, those with 
Direct Memory Access (DMA) support and without 

Base boards with DMA support are boards with 
DMA controllers on them. These boards, in conjunc- 
tion with an iSBX Multimodule board (with DMA 
capability), can perform direct I/O to memory or 
memory to I/O operations. Base boards without 
DMA support use a subset of the iSBX bus and 
simply do not use that aspect of the iSBX Multi- 
module board. 



2.1.2 iSBX MULTIMODULE BOARDS 

The ISBX Multimodule boards are small, specialized, 
I/O mapped boards which plug into base boards. 
The iSBX boards connect to the iSBX bus connector 
and convert the iSBX bus signals to a defined I/O 
interface. An example of an iSBX Multimodule board 
would be an iSBX 350 Multimodule parallel I/O 
board. The iSBX 350 Multimodule board converts 
the iSBX bus i^^ials into 24 buffered I/O lines. 



2.2 ISBX BUS INTERFACE 

The iSBX bus iraterf»se can be grouped into six 
functional classes: 

Control lines 

Address and Chip Select Lines 

Data Lines 
Interrupt Lines 
Option Lines 
Power Linm 

2.2.1 CONTROL LIN^ 

The following signals are dassified as control lines: 

COMMANDS: 

lORD/ (I/O Read) 
lOWRT/ (I/O Write) 

DMA: 

MDRQT (DMA Reset) 
MDACK/ (DMA Acknowledge) 
TDMA (Terminate DMA) 

INITIALIZE: 
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Fbacfional Descriplion 



ClJOCK: 

MCLK (iSBX Multimoirte Ctefik) 

SYSTEM CONTROL: 
IWAIT/ 

»ST/ (iSBX Multimodule Board Present) 

2.2.1.1 COMMAIiDv^yiNES (lORD/, lOWRT/). 
The c6mmand.jlte«if acjyLne low signals which 
provide the commimication link between the base 
board land the iSBX Multimodule board. An active 
command line, conditioned by chip select, indicates 
to the iSBX Multimodule board that the address 
lines are valid and the iSBX Multimodule board 
should! perform the specified operation. 

2.2.1.2 DMA UNES(MDRQT,MDACK/,TD]VLA). 
The DlkfA lines are the communication link befcweea 
tiie DMA controller device on the base board and 1^ 
iSBX Multimodule board. MDRQT is an active high 
output signal from the iSBX Multimodule board to 
the base board's DMA device requesting a DMA 
cycle. MDACK/ is an active low input signal to the 
iSBX I^ultimodule board from the base board DMA 
device |acknowledging that the requested DMA cycle 
has been granted. TDMA is an active high output 
signal from the iSBX Multimodule board to the base 
board. TDMA is used by the iSBX Multimodule 
board to terminate DMA activity. The use of the 
DMA lines is optional as not all base boards will 
provide DMA channels and not all iSBX Multi- 
module boards will be capable of supporting a DMA 
chamul. 



2.2.1.3 INITIALIZE LINES (Reset). This input 
line to the iSBX Multimodule bo£urd is generated by 
the hake board to put the iSBX MiE^tjia«xl«di^lKiiM^ 
into a kiio«^ internal state. 

2.2.1.4 CLOCK LINES (MCLK). This input to 
the iSBX Multimodule board is a timing signal. The 
10 MHs (+0%, — 1OT5) frequency can vary from hmm 

board to base board. This clock is asynchronous 
from all other iSBX bus signals. (This is the same 
specification as BCLK and flK MoMbus 

Specification.) , ; n>M/f, 

2.2.1.5 SYSTEM CONTROL LINES (MWAIT/, 
MPST/). These output signals from the iSBX Multi- 
module board oontarol the state of the system. 

Active MWMT/ (AcKw Lo^ i*ilJpa#iii on 
the board into a wait state providing additional time 
for the iSBX Multimodule board to perform the re- 
quested operation. MWAIT/ must be generated from 
address (address plus chip select) information only. 
If M IT/ is driven active due to a glitch on the CS 
line duj-ing address transitions, MWAIT/ ina^ be 
driven mactive in less than 75 ns. 



iSBX ^eeification 



U .lAV^' ' 0(/f* l%!^^XMaltimoduleboaidi»e8ent(MPST/)i8an 



active low signal (tied to signal ground) that informs 
the b£ise board I/O decode logic that an iSBX Multi- 
module board has been installed. 



2^.2 ADDRESS AND CHIP SELECT LINES 

The address and chip select lines are made ap of tvra 
groups of signals. 



Address Lines: 
Chip Select Lines: 



MA0-MA2 
MCS0/-MCS1/ 



The base board decodes I/O addresses and generates 
the chip selects for the iSBX Multimodule boards. 
Tl^, jbase board decodes all but the lower order three 
MS^dm in generating the iSBX Multimodule 
board chip selects. Thus, a base board would normally 
reserve two blocks of 8 I/O ports for each iSBX 
socket it 'pBO^dm. 

»^JI.1A1»DII8SS LINES (MA0-MA2). T%«se 

positive true input lines to the iSBX Multimodule 
boards are generally the least three significant bits 
of the I/O address. In conjunction with the com- 
mand and chip select fines, they establish tbie I/O 
p«rt address b«ng accessed. 

2.2.2.2 CHIP SELECT LINES (MCS0/-MCS1/). 

These input lines to the iSBX Multimodule board are 
the result of the base board I/O decode logic. MCS/ 
is an active low signal which conditions the I/O 
command signals and thus enables communication 
with the iSBX Multimodule boards. 

NOTE 

If MCS/ glitches, the MWAIT/ fine may 
jfefiL glitch. MWAIT/ must be in its propar 
state in less tikan tew (75 ns) after MCS/ is 
in its imtpear state. 

2.2.3 DATA LINES (MD0-MD7) 

Eight bidirectional data fines (active high) are used 
to transmit or receive information to or from the 
iSBX Multimodule ports. MDO is the least signifi- 
cant lai. 



2.2.4 INTERRUPT LINES (MINTRO-MINTRl). 

Tb^% aidive high output lines from the iSBX MqUi- 
modote board are used to make interrupt request^ tb 
the 



2.2.5 OPTION LINES (OPTO, OPTl) 

These two signals are two reserved lines that are 
connected to wire wrap posts on both the base board 
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and iSBX Multi module board. They are for unique 
requirements wl lere a user needs a base board signal 
on the iSBX Mu timodule board and is willing to put 
a potentially long wire on the base board to connect it 

2.2.6 POWER LINES 

All base boards Iwill provide +5 and ±12 volts to the 
iSBX Multunodule boards. 



The first type is a full speed I/O READ (figure 2-1). 
The base board generates a valid I/O address and a 
valid chip select for the iSBX Multimodule board. 
After the set up timings are met, the base board acti- 
vates the lORD line. The iSBX Multimodule board 
must generate valid data from the addressed I/O 
port in less than 250 ns. The base board then reads 
the data and removes the read command, address, 
and chip select as shown in the timing diagram. 



2.3 iSBX MULTIMODULE COMMAND 
OPERATIONS 



The command Unes are driven from the base board 
by tri-state drivers with pull-up resistors or standard 
TTL totem pole drivers. These lines indicate to the 
iSBX Multimodjjle bo£u:d what action is being re- 
quested. 



2.3.1 I/O READ 

There are two I/O READ operations that a base 
board can perfdrm. The iSBX Multimodule board 
detmnines whic h type of I/O READ is performed. 



The second type of I/O READ is an extended read 
(figure 2-2). Tias type of read is used by iSBX Multi- 
module boards that cannot perform a READ opera- 
tion under the full speed specifications. The base 
board generates a valid address and chip select, just 
£is in a full sfteed read. The iSBX Multimodule board 
then activates the MWATT/ signal which in turn 
deactivates the ready input to the CPU (putting it 
into a WAIT state). The iSBX Multimodule board 
will remove the MWAIT/ signal when valid READ 
data is on the iSBX Multimodule data bus. The base 
board then reads the data and deactivates the 
command, address, and c^p select. 



MAO-MAE 



MCS' 



lORO^ 



VALID ADDRESS 




VALID DATA 



Figure 2-1. iSBX Multimodule Board Read, Full Speed 



MA0-MA2 



MCS/ 



mMIT/ 



lORD/ 



MO0-MD7 



VALID ADDRESS 



H 


9 

^ V 


r :=j 













VALID DATA 



Figure 2-2. iSBX Multimodule Board Extended ReMd 
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Functional Description 



iSBX Specif^Mlii« 



2.3.2 I/O WRITE ■ - "" 

There are two I/O WRITE operations that a base 
board I can perform. The iSBX Multimodule board 
determuasB which type of I/O WRITE is performed. 

The first type of write is a full speed I/O WRITE 
(figure 2-3). The base board generates a valid I/O 
addres s and chip select. The base board activates the 
lOWRF line after the set up times are met. The 
lOWRT/ line will remain active for 300 ns and the 
data wrill be valid for 250 ns before the lOWRT/ com- 
mand is removed. The base board will then remove 
the data address and chip select after it meets the 
hold times as shown in figure 2-3. 



The second type of I/O WRITE is an extended wifte 

(figure 2-4). This write is used by iSBX Multimodule 
boards that cannot write into an I/O port with the 
full speed specifications. The base board again 
gen^ates valid address and chip selects. The iSBX 
Multimodule board will activate the MWAIT/ ragnal 
based on address information (chip select + MAO-1). 
This will remove the ready from the CPU causing it 
to go into a wait state after the WRITE command 
has been activated and valid data provided. The 
iSBX Multimodule board will remove the MWAIT/ 
signal (allowing the CPU to leave its wait state) 
when it has satisfied its write pulse width require- 
ment. The base board will then remove the WRITE 
commaxid, tiien the data, address, and chip select 
aftex hold times are met. 



MA0-MA2 




VALID ADDRESS 




VMJD DATA 



Figure 2-3. iSBX Multimodule Board Write, Full Speed 



IIMIH»A2 



mummonmt 





^ - 













IdWRT/ 



MD0-MD7 



VALID DATA 



Figure 2-4. iSBX Multimodule Board Extended Write 
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2.3.3 DIRECT MEMORY ACCESS (DMA) 

An iSBX Multimodule system can support DMA 
when the base board has a DMA controller and the 
iSBX Multimodule board can support DMA mode. 
The following example is for a base board using an 
8257 DMA coijitroller. Because of the similarity 
between DMA r eads and DMA writes, only the DMA 
write is given 'in the following example. A DMA 
cycle is initiated when the iSBX Multimodule board 
activates MDRQT, which goes to the DMA controller 
on the base board (figure 2-5). Once the DMA con- 
troller gains control of the base board bus, it acknowl- 
edges back to the iSBX Multimodule board with 
MDACK/. The! DMA controller then activates a 
memory write or 1/0 write respectively. The delay 
may be zero, if the memory is a trailing edge type 



Fnnctioiial Description 



(data is written when the write pin changes from 
active to inactive state). The MDACK/ signal must 
act as a chip select and address to the iSBX Multi- 
module board (the MCS and MAO-MAI signals are 
undetermined as they are driven by the memory 
address). The ISBX Multimodule board will remove 
the DMA request during the cycle to stop the DMA 
cycle. Once the write operation is complete (MWAIT 
inactive and memory acknowledge active), the DMA 
controller deactivates the write command and the 
read command providing a data hold time. If the 
DMA request signal was removed, the controller wUl 
release the base board bus back to the CPU and 
remove MDACK/. If the request is not removed, the 
DMA controller will precede to do another DMA 
cycle (burst mode). 



SOURCE 


SIGNAL 


ISBX BD 


Ml 


ROT 



BASE BD MOACK/ 



! BD 



lORD/ 



BASE BD ME M WRITE/ 



MC 0-MD7 



ISBX VALID READ DATA 



Figure 2-5. iSBX Multimodule Board DMA Cycle 
(iSBX Multimodule to Base Board Memory) 
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SECTION 3 
ELECTRICAL SPECIFICATIONS 



3.0 INTRODU<pTION 



This section will define all electrical specifications 
for an iSBX Multimodule board. First the ac timing is 
specified and then the dc Bpecifi(»tions are described. 



3.1 GENERAL BUS CONSIDERATIONS 

Table 3-1 shows t^e relationship between logical and 
dectxical states. 



3.2 POWER SUPPLY SPECIFICATIONS 



All power supply 



voltages are ±5%. 



Minimum 
(volte) 


N< 


minal 
oite) 


Mudmurn 
(•olte) 


Maximum 
(current) 


-1-4.75 




hS.O 


+5.25 


3.0A 


-1-11.4 




1-12 


-1-12.6 


1.0A 


-12.6 




-12 


-11.4 


1.0A 




( 


SND 




6. OA 


* Per iSBX Multir 


lodule board mounted on base board. 



3.3 ENVIRONMENTAL 

All bus specifications should be met while the en- 
vironment is witiin the following ranges: 



T^prastore: 0-55°C (32-131°F) 

Free moving air across the base board 
and iSBX Multimodule board. 

Humidity: 90% max relative (no condensation). 

Shock: 30 g's of force for an 11 msec duration 

3 times in 3 planes both sides (total of 
18 drops). 

Vibration: Sweeping firom 10 Hz to 55 Hz and 
back to 10 Hz at a distance of 0.010 

inches peak-to-peak lasting 15 min- 
utes in each of three planes. 



3.4 TIMING 

Table 3-2 siBBmarizes all l^e ac timing specifica- 
tions. The timing diagrams are shown in figures 3-1 
through 3-4. 

NOTE 

The input waveforms for the ac timing 
specifications are as follows: 



2.4V- 



2.0V V y 



3.5 DC SI»ECiFiCATIONS 

The dc specifications for the iSBX bus are sum- 
marized in table 3-3. The table is divided into two 
sections, output specifications and input specifica- 
tions. The oit^ut specifications are the requirements 



Table 3-1. Logical and Electrical States 



Signal 
Name 



Logical 
Stale 



Electrical 
Signal Level 



At 

Receiver 



At 
Driver 



lORD/ 



H = TTL High State 



5.25 > H 



2.0V 



5.25 > H > 2.4V 



lORD/ 



TTL Low State 



0.8 > L > -0.5V 



0.5 > L > OV 



lORD 



TTL Low State 



0.8 > L > -0.5V 



0.5 > L > OV 



lORD 



H = TTL High State 



5.25 > H > 2.0V 



5.25 > H > 2.4V 



Vcc = 5 volts 
V = volts. 



±5% referenced to logical ground. 
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Electrical Specificattions 



on the output drivers of the iSBX Multimodule board. 

(i.e., the data bus output drivers must guarantee at 
least 1.6 mA @ 0.5 volts.) The output specifications 
in table 3-3 are the minimum drive requirements. 
The input specifications are the requirements of the 



Specification 



receivers on iSBX Multimodule board. (e.g., the 

loading of the address lines (MA0-MA2) can be no 
greater than 0.5 mA @ 0.8 volts.) Table 3-3 £dso svun- 
marizes the maximum loading permitted on an iSDX 
Multimodule interface at any one time. 



Table 3-2. iSBX Multimodule Board I/O AC Specifications 



Syi 


mbol 


Parameter 


MIn (ns) 


Max (ns) 


Figure 


t 




AddFSSS s^^e before read 


50 




3-2 


t 






3D 






t 


[ 


Read fujise mridtti 


300 






t 


2 

I 


Data valid from read 





250 


3-2 


t 


2 


UHIa TlOal aTlcr iGaO 


U 


lOU 




* 


3 


1 inic uciwtTcii nu aiiu/ui vvn i 




ramc 




t 


7 


r'*^ <5tflhlp hpfnrp HMD 










i 


ctahio after ^'^yln 


oU 






t 


3 


nUWci up iCoCi pUloc WIULlI 








t 


to 








0- 1 


t 


11 


Auaress STauie aTter wrii 


Qn 
oU 




>J- 1 


t 


2 

12 


Write pulse width 


300 
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t 


2 

13 


Data valid to write 


250 




3-1 


t 


14 


riatfl ujilirl aftpr u/ritP 


30 




3-1 


t 


15 


MCLK cycle 


100 


110 


3-4 


t 


6 


MCLK width 


35 


65 


3-4 


t 


1 

7 


MWAIT/ pulse width 





4 msec 


3-1, 3-2 


t 


8 


Reset pulse width 


10 Msec 




3-4 


t 


9 


MCS/ to MWAIT/ valid 





75 


3-1, 3-2 


tao 


DACK set up to I/O CMD 


100 




3-3 


tai 


DACK hold 


30 




3-3 


t 


22 


CMD to DMA RQT removed to end of DMA cycle 






3-3 . 


t23 


TDMA pulse width 


500 




3-3 


t. 


1 


MWAIT/ to valid read data 







3-2 


t 


5' 


MWAIT/ to WRT CMD 







3-1 


NO! 

1. R 

2. If 

3. T 


ES: 

»qulred only if WAIT is activated. 

MWAlT/ not activated. - . 
II be specified by each iSBX Multimodule board. - ■ -■" 
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Mectrieal SpeaSeatkma 



MA(N) 

MCS(N)/ 



3 

hi I 



MWAIT/ 



lOWRT/ 



MD0-MD7 



-hs- 



3c 



Figure 3^1. iSBX Multimodule Board I/O Write Timing 



MA(N) 



MCS(N)/ 



MWAIT/ 



mm/ 



MO0-IIO7 



Figure 3-2. iSBX Mul^odule Board I/O Read Timing 



MOIIQT 



MOACK/ 



lO CiD/ 



TIMA 











, 




*— In— * 




♦ In-* 







Figure 3-3. iSBX Mtdt^wMItt m»md I/O DMA Timing 
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Eleel ileal Specifications 



iSBX Spee^cal^ 



MCLK 



+5 VOLTS 



RESET 



>a NSEC 




Figure 3-4. iSBX Multimodnle Board I/O Reset Timing 



Table 3-3. iSBX Multimodule Board I/O DC Specifications 

Outimt' 



Bus Signal 
Name 


Type^ 
Drive 


lOL Max 
-Min (mA) 


@ Volts 
(Vol Max) 


lOH Max 
-Min (pA) 


@ Volts 
(VOH Min) 


Co (Min) 

(pO 


MD0-MD7 


TRI 


1.6 


0.5 


-200 


2.4 


130 


MINTRO-1 


TTL 


2.0 


0.5 


-100 


2.4 


40 


MDRQT 


TTL 


1.6 


0.5 


- 50 


2.4 


40 


MWA 


IT/ 


TTL 


1.6 


0.5 


- 50 


2.4 


40 


OPT 


-2 


TTL 


1.6 


0.5 


- 50 


2.4 


40 


MPS 


r/ 


TTL 


Note 3 












Input' 


Bid 
1 


Signal 
lame 


Type" 
Receiver 


IM. Max 
(mA) 


@ ViN Max 
(volts) 


liH Max 

C/^A) 


@ ViN Max 
(volts) 


Ci Max 
(PO 


MDO 


MD7 


TRI 


-0.5 


0.8 


W 


1.Q 


40 


MAO- 


MA2 


TTL 


-0.5 


0.8 




2.0 


40 


MCS 


)/-MCS1/ 


TTL 


-4.0 


0.8 


100 


2.0 


40 


MRE! 


JET 


TTL 


-2.1 


0.8 


100 


2.0 


40 


MDA 


DK/ 


TTL 


-1.0 


0.8 


100 


2.0 


40 


lORD/ 
lOWRT/ 


TTL 


-1.0 


0.8 


100 


2.0 


40 


MCLK 


TTL 


-2.4 


0.8 


100 


2.0 


40 


OPT1-OPT2 


TTL 


-2.0 


0.8 


100 


2.0 


40 


NOTE 

1. Per 

2. TT 

3. ise 


S: 

iSBX Multimodule I/O board. 
L = standard totem pole output. TP! = Three-state. 
X Multimodule board must connect this signal to ground. 
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SECTION 4 
MECHANICAL SPECIFICATIONS 



4.0 INTRODUCTION 

This section desi bribes all the physical attribute of 
an iSBX Multimodule board. 

4.1 iSBX CONNECTOR 



1^1 



The iSBX connector is a custom made connector that 
is supphed by Intel. The male iSBX connector is 
attached to the iSBX Multimodule board and the 
female iSBX connector is attached to the base 
board. Figiure 4-1 is an outHne (hrawing of the iSBX 
connector and also shows the pin numbering. Table 
4-1 lists the signal pin assignments. 



4.2 iSBX MULTIMODULE BOARD 
HEIGHT REQUIREMENT 

Figure 4-2 shows the iSBX Multimodule board 
height requirements. The total board height minus 
the iSBX connector is: 

Maximum component height (0.400 Max) 0.400 
P.C. board thickness (0.62 +0.005) 0.067 



□ n 



D 



n □ 
a a 




JUL 



PIN 36 

\ 



PIN 2 

/ 



a □ 



L, 

a n- 



a 



0- 



Component lead 



length (0.093 Max) 



0.093 
0.560 in. 



PIN 35 



\ 

PIN 1 



Figure 4-1. iSBX Connector 




Figure 4-2. iSBX Multimodule Board Height 
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iSBX Specification 



f!|^e 4^1. £SBX SigBfd Pin Assi^ents 



Pin 




Mnemonic 


Description 


Pin 


Mnemonic 


Description 


35 




GNO 


Signal Ground 

- *• - 


36 


+5V 


+5 Volts 


33 




MOO 


MDATA Bit 


34 


MDRQT 


M DMA Request 


31 




MD1 


MDATA Bit 1 


32 


MDACK/ 


M DMA Acknowledge 


29 




MD2 


MDATA Bit 2 


30 


OPTO 


Option 


27 




MD3 


MDATA Bit 3 


28 


0PT1 


Option 1 


25 




MD4 


MDATA Bit 4 


26 


TDMA 


Terminate DMA 


23 




M05 


MDATA Bit 5 


24 




Reserved 


21 




MD6 


MDATA Bit 6 


22 


MCSO/ 


M Chip Select 


19 




MD7 


MDATA Bit 7 


20 


MCSV 


M Chip Select 1 


1 / 




UlNLJ 








"TO VOIlS 


15 




lORD/ 


I/O Rpad nmd 


16 




M Wait 


1^ 

lO 




lOWRT/ 


I/O Writn Hmd 


1 H 


ivi 1 IN 1 nu 


IVI iiHCnrUf/i V 


■|-| 




MAO 


M Adrlrpss 


12 




M tntemint i 

IVI III IGi J UfiW- 1 


9 




MAI 


M Address 1 


10 




Reserved 


7 




MA2 


M Address 2 


8 


MPST/ 


iSBX Multl module 
Board Present 


5 




RESET 


Reset 


6 


MCLK 


M Clock 


3 




GND 


Signal Gnd 


4 


+5V 


+5 Volts 


1 




+12V 


+12 volts 


2 


-12V 


-12 Volte 


All u 


idefined pins are reserved for future use. 









4.3 ISBX MULTIMODULE BOARD OUTLINE 



iSlBX 
bojurd 



The 
ard 
through 
outlines. 



Multimodule boards vdll have two stand- 
outlines and one variation. Figures 4-3A 
4-3C show the iSBX Multimodule board 



4.4 iSBX MULTIMODULE BOARD USER 
I/O CONNECTOR OUTLINES 

The top of the iSBX Multimodule board can be defined 
by the user. Figures 4-4A tiurough show the 
dimensions of suggested top e^p ienuasitffies for the 
most common designs. 



4.2 



1 



iSBX SpeciHcdtion 



Mechanical Specifications 




PIN 1 
LOCATION 



COMPONENT SIDE 



Figure 4~SA. iSBX Mitllteodule Biomd Oii^iAe OSM #4^)3064 



.06 R 
4 PLACES 



-3.70- 



.300 
REF 



PIN 1 
LOCATION 



-1.S0- 



2.050 
REF 



.156 HIA. 
2PtAe^ 



COMPONENT SIDE 

Figure iSBX Multimodule Board Outline OMS #34303076 



:.050 

2.50 ,EF 



Figure 4-3C. Double Wide iSBX Multimodule Board Outline OMS #4303132 



-7.« 



-0- 



2.100 



.300 
REF 



.156 DIA. 
4 PLACES 



PIN 1 
LOCATION 



COMPONENT SIDE 
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2.100 



.156 OIA. 
2 PLACES 



COMPONENT SIDE 



Figure 4-4A. 13/26 Pin Ck>nnector 




2.100 



COMPONENT SIDE 



Figure 4-4B. 26/50 Pin Connector 
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iSBX Specification 



Mechanical Specifirations 




2.100 



.1S6 DM. 
2 PLACES 



COMPONENT StOE 



Figure 4-4C. 13/26 and 20/40 Pin Connector 
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SECTION 5 
DESIGN EXAIUIPLE 



5.0 INTRODUCTION 

This section provides a functional description of a 
design example. iThe design example that will be 
used is an iSBX 351 Serial Multimodule Board. The 
functional description includes details on the RS232C 
and RS422/449 communications interface signals, 
the interface sign lis between the iSBX Multimodule 
board and the host iSBC microcomputer, and the 
clock generation hardware on the iSBX Multimodule 



board. Figure 5-1 shows a block diagram of the iSBX 
Multimodule board. 



5.1 SERIAL I/O COMMUNICATIONS 
CHANNEL INTERFACE 

The communications interface on the iSBX Multi- 
module board may be configured for eitha: RS232C 
or RS422/449 operation via jvmiper modifications. 



MINTRO ^ 



MINTR1 ^ 
OPTO ^ 



-*-o 



CLOCK 
GENERATOR 



0PT1 ^ ^ 



2.46 MHz 



CLOCK DIVIDER 



MCSO 



MD0-MD7 

lORD/ 
lOWRT/ 
MCSI/ 
RESET 



V ^ ^' 



1.23 MHz 



C2 C-l CO 



8253 
PIT 



RD 
WR 



OUTl 



CLOCK 
TXC/ 
RXC 

OB 

8251A 
USART 

RD 
WR 

cs 

flESET 



SERfAL INTERFACE 
WQNALS 



RECEIVER/ 
DRIVERS 



RS232C 
HEADERS 



RS232C 
INTERFACE 



RS422 



RS422 
INTERFACE 



Figure 5-1. iSBX Board Block Diagram 
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Defalt wiring of the iSBX Multimodule board is for 
RS232C operation. To convert to RS422/449 opera- 
tion, move the two 8-circuit shorting plugs firom 
sodKts XU6 and XU7 to XU4 and XU5. 

The s erial interface provides RS232C or RS422 buf- 
fers fir eight lines. These lines are the Data In, Data 
Out, Request to Send, Clear to Send, Data Set Ready, 
Data Terminal Ready, Receive Clock, and DTE 
Transmit Clock. All necessary driver and receiver 
chipsj are supplied witb the board. 

5.2 CPU INTERFACE 



f 



The interface between the host iSBC microcomputer 
and the iSBX Multimodule board consists of several 
signals that are defined in the following paragraphs. 
The DC characteristics for these signals is given in 
table|5-l. 

RESET (Reset). This active high input signal to 
the 8251A USART places the USART chip into the 
IDLEl mode until a new set of control words is 
written to the chip. 

MAO (Address bit 0). This active high input to the 
8251 A USART and to the 8253 is used in conjunction 
with lORD/ and lOWRT/ signals to define which 
register on the SZBlA <nr SiS3 is addressed. 



HHiX Spedfication 



MAI (Address bit 1). This active high input signal 
to the 8253 is used in conjunction with MAO to select 
one of l^e counters to be operated on in the 8253 and 
to adidreBS &e oimtrd word registar for mode selection. 



lORD/ (I/O Read). This active low input signal to 
the iSBX Multimodule board performs one of two 
functions depending on the chip selected. When low, 
lORD/ informs the 8251A that the host iSBC micro- 
computer is reading data or status from the 8251A, 
and it informs the 8253 that the host iSBC micro- 
computer is reading the value of a counter. 



lOWRT/ (I/O Write). This active low input to the 
iSBX Multimodule board may perform one of two 
functions dependent on chip select. When low, 
lOWRT/ informs the 8251A that the host iSBC 
microcomputer is writing data or control words to 
the 8251A. lOWRT/ also informs the 8253 that the 
host iSBC microcomputer is outputting mode infor- 
mation or loadi^ ooBHtem. 

MCSO/ (Chip Select). This active low input signal 
to the 8251A USART enables it to perform read and 
write operations. When MCSO/ is high, the USART 
data bus is held in a float state and the lORD/ and 
lOWRT/ signals do not effect the USART. 



Table 5-1. iSBX 351 DC Characteristics 



Output 



Bus 
N) 


Signal 
ime 


Type 
Drive 


lOL Max 
(mA) 


Vol Max 
loL = Max 


lOH Max 
(/^A) 


VOH Min 
lOH Max 


Co (Min) 
ipt) 


MD0-MD7 


TRI 


2.2 


0.45 


-390 


2.4 


130 


MINTRO-1 


TTL 


2.2 


0.45 


-200 


2.4 


40 


OP" 


0-1 


TTL 


2.2 

— 1 


0.45 


-200 


2.4 


40 










Input 








Bus 
N 


Signal 
ame 


Type 
Receiver 


liL Max (mA) 
ViL = 0.45V 


ViL Max 


liH Max (mA) 
ViH = 2.4V 


ViH Min 


Ci (Max) 

(Pf) 


K/IDI 


hMDJ 


TRI 


-0.02 


0.8 


0.02 


2.2 


40 


MAO-1 


TTL 


-0.02 


0.8 


0.02 


2.2 


20 


MCS0/-1/ 


TTL 


-0.01 


0.8 


0.01 


2.^. 


20 


RESET 


TTL 


-0.01 


0.8 


0.02 


2.0 


20 


lORD/, 
lOWRT/ 


TTL 


0.02 


0.8 


0.02 


Z2 


40 


OPTO-1 


TTL 


-1.6 


0.8 


0.02 


2.2 


40 


TTL 
TRI = 


= Standard totem pole output. 
- Three st^: <@|it|ii^ 
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iSBX Specification 



MCSl/ (Chip Slelect). This active low input signal 
to the 8253 PIT enables it to perform read and write 
operations. However, MCSl/ has no effect on the 
opa»tion of the internal counters in the 

MD0-MD7 (Bidirectional Data Bus). These 
active high I/O lines are the iSBX Multimodule 
boards' tie-in to the host iSBC microcomputer data 
bus. MDO through MD7 transfer data, commands, 
and status between the iSBX Multimodule board and 
the host iSBC microcomputer. 

MINTRO, MINTRl (Interrupt Request Lines). 
These active higth output Unes may be jumpered to 
OUT 0, or OUT |1 on the 8253, ot to TXRDY on the 
8251A. 

OPTO, OPTl (Option Lines). These active high 
I/O lines are included to give the iSBX Multimodule 
board greater functional flexibiUty. These lines may 
be user-configuxt id for special fiindaons. 



5.3 INTERFACE BUFFERING 



Interface buffering is provided by three receiver/ 
driver logic elements Ul, U2, and U3. Ul is an input 
buffer that may be used with either RS232C or 
RS442 configuration, depending on the position of 
the mode selectic n header blodm. U2 provides BS422 
output buffering, and U3 provides RS2^C oa^ut 
buffering. 



5.4 CLOCK CiENERATION CIRCUITRY 

The iSBX 351 board mcludes an 8224 Clock Gener- 
ator chip that ( creates a 2.46 MHz output firom a 
22.1148 MHz crystal input. The output is then passed 
through a synchronous four-bit counter which gener- 
ates a 1.23 MHz clock and a 153.6 KHz clock to drive 
the 8253 PIT. The clock output frequency labeled 



OUT 2, which is 
according to tlw 
the PIT chip. 



produced by the 8253 PIT, will vary 
configuration and progremmiing of 



Des^pi Example 



The two remaining clock firequendes output firom the 
8253 PIT are jumper selectable to generate interrupts 
for the iSBX Multimodule board. 



5.5 AC SPECIFICATIONS 

The ac specifications for the iSBX 351 Serial Multi- 
module Board are listed in Table 5-2. Figures 5-2 and 
5-3 define the timing parameters for tiie iSBX 351 
board. 



TaMe B-2. AC Specifications 



Svmbol 

W III Wl 


Parsmeter 


Min 

(ns) 


Max 
(ns) 


tl 


Address stable before lORD/ 


50 




t2 


Address stable after lORD/ 


30 




t3 


READ pulse width 


300 




t4 


Data valid from lORD/ 




250 


ts 


Data float after lORO/ 





100 


te 


Time between commands 


1000 




t7 


CS stable before CMD 


25 




t8 


OS stable after CMD 


30 




t9 


Address stable before lOWRT/ 


50 




tio 


Address stable after lOWRT/ 


30 




til 


WRITE pulse width 


300 




tl2 


Data valid to lOWRT/ 


250 




tl3 


Data valid after lOWRT/ 


30 




tl4 


Reset pulse width 


2.9 
msec 




NOTES: 

1. During initialization, all writes to the control port; 
te = 1.92 /js. After initialization in asynchronous 
mode all writes to the control port: te = 2.56 //s. 
After initialization in synchronous mode all writes 
to the control port: te = 5.12 /iS. All writes to the 
data port: Depends upon the baud rate since 
TXRDY must be true. 
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ADORESS 



VAUO 



X 



•SELECT/ 



1 



no/ 





■* Is »■ 













Figure 5-2. READ Timing 



AOOftESS 



CHIP SELIECT/ 



3< 



VALID 



Figure 5-3. WRITE Timing 
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APPENDIX A 

BOARD HEIGHT MOyNTING TECHNIQUES 



Figure A-1 shows all component height require- 
ments associated with iSBX Multimodule boards. 
The total height of a base board and iSBX Multi- 
module board is 1.127 inches. The elements of .this 
height are as follows: 



iSBX Multimodule board P.C. 
(0.062 ±0.005) 

Ccanponent height of iSBX 
Multimodule board 



QMl (Max) 

0.400 (Max) 
1.127 inches 



Component lead length (Solder 
side base board) (0.90 Typ) 



Base board P.C 



Base board to iiiBX Multimodule 
board Spadni; 



(0.062 ±0.005) 



0.093 (Max) 
0.067 (Max) 

0.500 



The iSBX Multimodule board and base board will be 
mechanically connected together in two places. 
These two points are the iSBX connector and a nylon 
screw/i^paeer assembly. The screw is a &32 x V4 inch 
and tiie spac^ is Vs ime^ long. 
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